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Abstract

J-PARC RCS Kicker System is an electromagnet system with a charging voltage of 60kV and a repetitive pulse of
25Hz. This system has been operated for about 3,500 hours, and the insulating oil became brownish-red and sticky
solid materials emerged at the connectors of the coaxial cable for transmitting high-voltage pulse. Then, the frequency
of maintenance of power source increased extremely, which became a problem. In order to identify the cause, the
author analyzed the gas contained in the discolored insulating oil. The cause was considered to be the deterioration of
oil at less than 300 °C and the deterioration of oil due to electric discharge. In addition, the connector configuration
simulation was conducted. It was found that electric fields tend to concentrate in the air layer at the upper part of the
insulating oil and at the polyethylene tip of the receiving connector. A structure in which electric fields are alleviated
was determined with the simulation, and electricity was applied, and the inner condition was observed. As a result,
when the inner diameter of the outer cylinder was increased, oil deterioration was alleviated and dielectric strength

voltage was improved.
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